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(57) Abstract: A semiconductor laser device (10) having different end face reflectances. The semiconductor laser device (10) has 
an electrode of a four-split structure composed of four electrode portions (1, 2, 3, 4) arranged on a striped ridge portion (107a). A 
larger injected current is injected into the electrode nearer the light-emitting end face. In such a semiconductor laser device, the 
carrier density distribution in the active layer opposed to the striped ridge portion can be suitable for the light intensity distribution, 
and consequently the instability of the transverse mode caused by spatial hole burning and the degradation of the high-output char- 
acteristic due to lowering of the gain can be prevented. 
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[0095] mK.\t. 1113 (b) fi. pmM^4^mmm:ti.fcm^<DmM&^^RxfmAm.mco 
—m&6^^i^iKm^\^fc-h(Dtts:^XD. ^nmMi—4^^h<DmAmMii. 12, is. 

[0096] /^*3. 03 (c) pmiM^3^fiJ«3t^b^c#'a-<^3fc5liS^*^tJ^i^Am^5fL<^^ 

<u ^ti^'mm^ia—3a^^hmA^n^n^(Dmmia, 12a, isa^*, ytmMi^m 

3a^^h^^A^tl^nm<Dm&Ila, I2a, I3af*. Ila>I2a>I3aCDM#^^fci-o 

[0097] ^hic^ pmm^26^mm^tvfcm^i'i. m3 (a) t;i^i-3fecD^^°t7— ^s^^t--^ 

[0098] ^(Dj;5(-i-^^^-e. /w^— K^^^{b^5^C^-r 

[0099] ^mi^^—^m^K^n^^mMi^mt^(DRMm(D^^ijmmtxRMm 

i&mir^^tx\ iii3(a)(Z)3fe^N!7-^s^^;os^m$tv. mm^<Dyt^m^x<m 
m-r^tjb^x^^o ^(Dmmtiw^^mmir^iat. ^m#*«fficDSW}*i-2o 

ffiisffiffi(Z)Mtt^{*3- 10% . ^^:^i^m(DRmmmo—ioo% lii-rs^^aw^bv ^ 
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[0104] ^^^(D^~wmmm^m'r^'^mw-\^—^mux\^^ ^x^fh^bmrnu-wm-^ 
[0105] ^•mM(DM-mi(oii^MW-\^—^'^uxn. —n(DmmMK(D^'RF\t 

[0106] mX-U. 1212 (b) fi. |^ii<50?l^ffil(D^##:ix— if ^e(D4oco^fijm«605-^<D 

—^(Dhmz.(Dyi-mnmwm:mwx^f^^m^m^—-^mwioa(Dm^^i^x\^^o 
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[0107] ^mm<Dj^mi<D'4'mi^^—^mm'^'i-i. pm.m^^4i^m^nx\^^^tci^^ ^mm 
[0108] ^mm(D^mi(D'^mi^^—^mmxn. m3 (a) o^tsss^^mf^^i- 

[0110] ill-. GaNS«^-<-::^i:-r§ij^^#:]/-if-ef*. ^^PS»]^S^#<j^J^^M 

o 

[0111] ^LtiKML^x^ ^mm(Dj^mi(D^mi^^—^mmxi-±^ mm^^mi^x-^cD 
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[0112] ^'mm(D^mi(D^^mw-i^—'^mm^m^^^nwmmm^. v-if tn 
[0113] ni^. '^m^w-^—^(Dmts^Mmir^M^. u—^^w-(D'mKnM^o—ioQ% 

^!ix.fi. 1112(c) 1112(b) K^-r^mi^^y—fmmioaiD—^cDmm^tmM 
[0115] r^-ef*, mM^stmMi3t(Dmi^^^^33^WAi^. n,m^4tmMi4t(Dm 
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[0116] ^(Dx^iz^mm<Dj^mi'<:^i^. ^mMi^m-rs(D^Rmmt^<DKMiM<Dmm'(s 
[0118] ^fc. :^mM(DMmixi'i. mmK^m\^fcmm^<D. —^(Dmrnm^^A-r^ 

[0119] ;^^iio?i^ffii(Dif^^^i^-if^e-e{*. '^mi^\^-'fm^ti.xmiic^ 

(D'^mi^i^—^(D-h(Dtm—tvx-hx\\ 
[0120] mM(Dnm2) 

[0121] MiiMc>?i^^2(Di|^^#:i/-if^g20{*. m2(c)K^irmm<DMmi(Di¥^m 

(DXh^o 

[0122] o^t9. ^<Dmm(D^m2(Di^^i$iu—^mm2oi-±^ mm(Dj^mi(Di^mw^'i^— 

^mUlOtm^. nmGaNmU±i^. nMAlGaN^^^^KJg. nMCaN^te^^f-rKJa. I 
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[0123] -^rLT. ^(D||Jfe(^?f^^2-e{i. ^a»#:JgMf*110(D^BfC?F^)^$ti./c;^h^^ 

[0124] ^fc. r(Diiit(75ji^^2<D^^#:i/— if^g2o-ef*. ±m^wc(Dmm^(D^^^ 

. 'B;«§i34i!mMi4i!or^(c:^ig^34^if Ab. mmMi3Rm4^^hmm^3R 

xi4{^w^^n^'m^^^mir^x^iz]^x\^^^o 
[0125] ^^;l'^tffi^m^-ov^-ct^iPJi-5o 
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[0128] ^hic^ w--if^v;^:7°W(7)3tMt-f*. ±mm^wm^u\\K.x7jf^m^m^^M^ 

[0130] ^mm(Dj^m2(D^mi$^^—^mm:i'i. ±m2j^(Dmm^m^i^f^'h(Dx-h^^ 
[0131] u-^^KX'oy^^^Bir^m^. u-^m:fjmm^mmi^^^'^xmmir:6 

xL.^% ^tc. mM(Dmmt!^^mi$^^—^xi^. mmtimmmtimtxi^mmm 

[0132] :Lfhimu ^mm(DMm2<Di¥^mi^^—^mm20i^. mm^i^w\i^f^mm<D— 

^(Di^^^ mMmmi!)^{}^fj:<^m\^f'mm^n^^ti^^x^^o ^/c. pmm^ 
^^mm^^tL.x^Ammmmc^m^M:)f\^(D^j^^^mc^x\ ^^(dx\ #i^-k 
(D^mtKxmM&(Dmi^^m^^tib^x^^o 

[0133] y^^i^W>M^^<Di&m<^fcib<D^-§:>^^i^Wi^(DiK:kK^\^^X^^^^o 

mw)^±{ci^<^fc'^mx(7:>mmmmM:^'^ii^-^tf^^o 
[0134] t^^oT. mM<Di^mi^\^—^mmxit. mooinA<Dmu^mAir^^mxmm 
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[0135] ^mm(DMm2(D'^mi^^—'fmm20i^^ mm^^j^wivtcmmno) 

[0136] ^t^, =i\^—u:y^^:^hKi&mi^X^^^y^/]^M^^P5±ir^.'^\Z-D\^X^i^^^o 
<}Xif^^tX\ XV)::^-<^y^/UMy<^i&W^mxh^o ^(DfzJsb^ if (Dig 

[0137] ^fiKnvx^ ^mm(Dj^m.2(D'^mw-\^—^mm.2o\-t^ wk\^^^m\^fz.wmu 
^^mw'r:5m^Kit-<x. :^^i^w^(D)xm^i. 2—1. Bmi^-r^^tib^x^^o 

^(DJ:5^^^IIM(D?1^^2(D^^#:]/— if^@20(*. 100mW&.±(D mtiitiyt<D=i 

\i—u>:;^iS.m^mc^mxh^o 
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[0140] ^/c. mm^^m\^fc'mM^(D^~ib. 2-D(Dmmm^Wj:^m&m(DMm^^Mm. 
[0141] mmmms) 

[0142] ^^Ji(DJf^^3(7)^2$^W— if^gSO}*, _h?B^Ji(Z)?f^Sl(^^a¥^W— 

[0143] o*«9. ^(DmM(Dnm3(D^mi^^^—^mw:3oi^^ mM(Dj^mi(D^mi^^— 

-^mWllOtmm. n^GaNS^_ht-. nMAlGaNiJ^^i'KJg. nMGaN^;(f-rKJa. I 
nGaN^tf#m*^^#F«3t^^-r^^'l4S^ T^K— :?'GaN=ar-Y5/:/«^ pMG 

m^)^^thx\^^. ^^x\ ::^h9-(y°miyi^mo7c(D^m^mi'i. ^m^m^M 

[0145] ^mi^mmmm io(Dmm±ia^. mmm i la;^^, ±m^h94^m^y^^ 

:f'myi^^io7c<Dmtiimtmm'r^x^nm^tix\^^o 
[0146] ii-c% pmMii5ai^mm(Dj^-mitmm4i^m^^. (Dmm^i—^^^^m 

[0147] _hfaiiife(om^i, 2(D^^#:w-if ^g-ci*. mm^6^mvfcmmm^ii^A^ 
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2(a) K^-rm^-ch^^ m^m\^<D^ux(D^(D^<u—m&^mt.m^ox\^f£\^ 
(Di&m^t^m^^tti^x^^o 

[0149] ;^^Mc>?l^M3-e{i. ;7?^h^^:/)l^y5^v?§|5i07cfi. ^mmM^i^. m:^i^m (3fem 

[0150] Wx=Wf-(Wf-Wr) -x/L 

[0151] (Dmm^^'oiL-DX^K^m^n^o 

[0152] ;?^h^-r:/t>ty5^s^^fPi07cSr. tfr;^^^ffi-e<D>^h^-f :/tIwf ;$S50 ju m. # 

[0153] *fc. ;^SIIi(D?i^ffi3(D#^#:i/— if ^g30Ti*. _h^&b:^cJ;5 i^:^h'^^y'm-y 

[0154] mJfi^mRXJ^^^Jfi^mX(D:^hy4y'm7!)^50 ^ mXh^^^Mm(D\y—^mm:Xit 
. 3SJ^^Mf^^<D^^— K;$^^^^^l-jfe^W^/V«. 5p;^-e80mWT'feofCo ^ 

[0155] $^>(;i. p««^4^§iJ«3ti!UT?^AS^^Sl-*M^ft;^fnJ(05>*^itfciirfc 
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[0156] ^^^-e. ^<DX^ K:^hy4^m^yi^'^^^mT—^<M^tir^^t'C^ m^M 

[0157] -?:r-e. ±mmm(Dj^mix-^vfcx^ic^ mm^^mm^^^i^. ii^^m(D^iiiM 

[0158] f-fcU m:^^mH}&t'^:^^^m^75:txmmc:^h94-^<Dm^mt^^m^. Wc 

[0159] 1 < (miyi^mx(D:^h^4:f(Dm) / m.i3m^x(D^v'7^':t(Dm) < 2 
[0160] (D^mx^m-tx.\\ 

fcHI^-K^^v-^f ^M^^T^iir^^s-et. L;e)^tjftlBtt(Di^v 
[0162] _h|B€-^ii<^?l^ffiTi*. <^^^«5t . 121 1 ic^^T 
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[0163] mK.it^ ^mi^^—^^mi^i-^'^mi^mmmm^. nmmu±ic^ nM^^^/K 

[0165] ^/c. ;^IIJi<5D?|^^3-efi. ^^#:^;Ki:bTGaN^;K^iilSb-CV ^^i)^^ m^i^ 

00) ^^e>[0-l l]*fc{i[01 1];^[R] (Cffi^LfcGaAsS^_h(^. #¥^#:S^»JBL 
[0168] ;*:|life(D?f^||3T?{i, if^m;i)Slo(D^^#:w— if5^^^;e)^&>/.e«9 

/v^\f—M.m(Di^mi$^'i^—^xh<>xhx<.^(Dm'^h±mmm<DMm3tmm<D 

[0169] ^Jte<7)?i^^3-e{i. ii^^#:w-ifsgf*. u—^mmi^m^^—}'^xn 

^u—^t\^x\^^y^\ ^^mi^^—ipmm^^. ^'''n^^^m^m^—'F(D^X(Du—^ 
mm^^^^^^tl.t^^^±mtl^^mi^^—^x^^x■hx<^ ^(Dm^h. ^mm(Dj^m 
3(D^^vTQLAm&^^^m^'r^m}3^^m\^^^^t{cx^xmn(Dmwmn^ 
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[0170] -^Tc^hK^ ^mm(Dmm3-vi-i^ ^mi$^^—^mm(D:^h^^^m^yi^u^^m 
[0171] m^.i-f. me (a) . :^h'7-c:f^vyi^^(D±Knm^ti^mm(D^m^tifcmM 

[0172] if^g30a-e«. :^hy4:fW>yi^^l07a(D±lzmm^fi^pM 

mx<ojx\^^^^mT—y<nmti.x\:^^o -^t-. ^tiiMii^m6mtKMm(Dfi^m5\c7& 
nmn2ei(D%\^mmmmx<D::^Y=7^-:^m^^f£i<^^<^x\^^o rco^i^^^rw 

[0173] *fc. me (b) ;^h^-r:/H^y5/v?$pc)-hf-iam$ti.a5>Sij$ti.fcm^<D««ifP^ 

[0174] if|gM30b-ef^. ;^h^-r:7°)yty5/>^§pi07a(D_h(;iiE^$tb§pm 

/(Mll5c(*3^#J$tt-C:}3«9. #m«§l3lc-3c{*. %\i\mmmMX(Dy^Vy-C:fmi 
ib^^(DBMm(Dmmm\X<D::^Vy^-:fm^^&^ ^^m'r—^<W^t\^X\ 
r(D^^^i/-ifSM30bf*. v--if*^^(Dif®«3t{*. 

[0175] i(D J;5 t-^##:i^-if^<^;^h^-^:/Jl^!;iy v?|f|3 Ji{^iB©$ti.^5>#J$ti.fcm#:(^m 
mir^^tf)^X^jmK^^VT^m-'7^^t%^<'7—m&^7^^(D^:^'^y^^^mir^ 



wo 2005/062433 



31 



PCT/JP2004/019123 



[0176] ±m^mm(Dj^m'Ci'i. y^hy^^m^yi^mt. ^m^M:i7\^(Dm.mu(D 

*M^(Dt^^;^«ffi#J-e/J^$<, ^<Dm:}fiQmmx±t<ir^^tx\ m^m\^x 

o 

[0177] mm<DjBm4) 

[0178] ^(DmM(D^m4(D'^mw\^—^mu4oi^^ ±mmi^—^'f^:^y'i^^icmM^ 

LD-l-LD-n (n=40) ^Mmit\^Xf£^'^/]^^:^hy^ym^(DU—-^^^y:fXh'0. 

^^^LD-l-LD-n«. El2(a) ^glO 

\^mK^mir^mmm^-^^^i:\^mm(Dm^xh'o.^mviy^^m^x^mi!)m 
[0179] ^^-e. _hwE*M¥^#:s^t;i(*. mm(Dj^mitmmi. nmcaNrnm^m^^ 

. ^nMGaNS;K_h(c:, nMAlGaN^5^^5/KS^ nMGaN3fe;^f'1'KS^ InGaN^-^tf 

® . RxipmA\GaN^'7y}'^m:^m7Amm^nx\ 
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[0181] ^i^'ftffiglimiiloV^Tl^B^i-^So 

[0183] ;2^||Jfe(D?f^^4(D^^f^U— if^5/:7°40-e{*. i;:^h^-r:7°$)f::i9(DmiJ^ o^«91 
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[0187] *-r. #i/-if^^^{^*5VNT. mu^ri^Mm^m'^<Dmmwc. mtim. mm^t. 

[0190] 1^— if^^y^^«j?fe-f-§-^tL-€tL(DU-if iJm*«it^bT 

-c. ^^bfct±i;fj^#^r^ds-e#, ^fc. j^M^Sfs-^t^ma^— §P(Dm^§l5^-*fu 
[0191] *fc. #1/— if*^(D#ti^^:S-r^^N9^-i5'^. 

[0192] #i/-if5^^^{;i*5(t5:^h^-r7°H^y5^i^§P^¥B'7^--^-^?l^Ji^^i-a^a:T\ 
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[0193] imm(Dj^m5) 

[0194] V— ifT'^;^7°W(i, RGBymt^Myt'¥'^:b^hti^. 1f3feMd^^(^7fe^S 

Rm^^M.^^-(^t^ :^^v—:^(D=wm*^h^^mML.x^(Dmm^^M.^^-(>^t 

[0195] msit^ :^mm(DmM(D^m5iCX^U—^y^^y^-^U^(D—m^^iro 
[0196] mSlC^irU—^v'^y^-^^^BOit. RGB3'fe(01/— if3fe^W#t-r^l/— if3feM2 
Ola— 201c^, y6^^W^ir^^^^R206a—206ct. _hfBl/— if 7feM201a— 201c 
^^hm^^tlfc^l-—^^^±mij:Wiim206a-206cKmMir^^^Mt^^\^X 

v^^o -hlBv-ify^V;^:7^W50«. _h|E#*£t5:;K206a-206c^MllJ«tSt6:;K 

^lb$|3208a— 208c^, _h|B*[feiS:«206a— 206c-ei[fcm$tvfc_h|B#l/— if 3feM2 
Ola— 201c;6^t>(Z)3fe^^i^i-S^rHl^^l^*^207a— 207c^^WbTV ^;5o ±tE 
if-7^V:^:/W50(i. _hfB#^^^^M^^207a— 207c^Maiibfc3fe^'a'^ 
i-6y-riJ^n-r5^i5^>^yXA209^. _h|Ey-ri5^n-r5/i^:7'yXi>.209t;ij:»9'^^$tt/c3fe 

>'2i i_h(c:j£^i^^-r6^^i/>-X2io^^WbTv ^;5o 

[0197] i^-e. _hfEW— if3feM201a{*, m^U—^^^tiiMir^^^l—fymxh^^ 

m2(a)K^'rmm<Dj^ml(D^^mi$■^—^mw:lotm-<Dm^mm^m\^x\^^^o 

^<D#fel/-if3feM20la^c:^J^i:-rS3fe^^^*^ _hlBl/-if3fe^!i20la^^^>t±^|^$^^ 
A^=ar;^^-^^-y202a^, _h|Blf — A^=3r;^^-?^/y202a(c:j;t9i[fe 
^t:-r§3fe^V^^V-^203ai:^^L-CV * 
fc. ^(D^^m^. _hfE^-r^7"i5^V— i57203a;6^b(D3fe^3fei-5*^l/^X204a 
_hSE^3fel/>'X204a{;iJ;t9^3fe$tLfc3fe^HWi-6^^— 212a^. ^5^— 212a 
>5^^)(DMtt3fe^lt5l:*t''— -^{e:^mbTt£m^206a(;iMtifi-6:7^— /VHV^X205 
a^^^LTV^^So if3fcM201a{i. lll2(b)ii^-rSM^mM23fc§ 
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[0198] _h|BW-1f3feM20lb{*. ji!tfeW-if3fe?rt±i*f«ii^^l/-if3feMt?fe>9. ^(Dm 

titi^(Dmm3fim^^^i^—^tir^^^^^^]^—^203ht^^L-x\^^^o r 

mMyt^^:^^^204h^-x^Myt^ntc^^lUM^^—•^^^^^l^xmWliU206h{z.mM 

[0199] _h|El/— if3feM201c{*. Wfel/— if3fe^t±ltifi-5*'fel^— if3feM-efe9. El2(a) 
^^-r^ti'— i^^=¥;^^^^^202c^, _hWEli'— -i^^=3r;5?,^-?^^^202ctcj;«9j£;k:$tbfc 

^(Dmm^&^^^*^—^t-r^^4>T^u—^203ct^mi.x\^^^o ^^c. ^(^3^ 

_hlE3fe-r:/y"i5^w-^203c(;ij;i9*£;k:^J^$;h.fc3fe^3fei-^^3fei/:/X2 
04ct. ±mMyti^:^^204c{zx^Myt^tifcyt^RMir^^^—2i2ct. f^^7— 

At^^i^L-CJ£iSc;K206ct;iMlt-r§:7^— /vKw>'X205 
ci!^WbTV^6o Wfel/— if3fe^!i20lc^^. ll|2(b){c:^i-i^M^S^!i23fe§ 

v^^^24^;l^i^^i-6i^Ja^«M225c^c:^^^i-6r^-e. l&M>^-<i5^h/v^j£(ffct><D 
[0200] ^^;lf^ffi3tIm^-ov^-cl^i0^t-§o 

[0201] _h|B5!p-fe^ WfeW— if3feM201a, 201b, 201c;6^^)(Dl/— if3fe^*^ ^tt^* 

tLf— i^3idr;^/N^^^^"202a, 202b, 202c-ei[4^$tLT7fe-f ^^i^V— i?7203a, 20 
3b, 203c^3ijlib. ■^tL-^t^^3tel^^X204a. 204b, 204cKAMir^o 
X204a^t;?204c-e^3fe$tbfc^feAU?Wfel/— iJ'^fef*. 215a*5j;U?215c 
f;iJ;»93feS&^90Sftffb*Xfc^.7^— 7VFV>-X205a^tJ?205c^alaibTi£i5:;K 
206a&t>^206ct^A#i)-i-So ^/^-^ ^3feW>'X204b-r^3fe$:ftfc|t^l^— if^fef*. 
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:7^— /kHV>'X205b^Ma©bTj[£t5:;K206bt;iA#^i-§o #*[£t5:^206a, 206b, 
206cf*. J[£f(«SW]§l3213a, 213b, 213c^;lT^l^JL■rv^;5o ^UT. ikmm206 
a, 206b, 206c^Mai§bfc#W— ^ra3fe^ll§^^^207a, 207b, 207c_h 

[0202] Sr^3fe^l^^^207a, 207b, 207c_h-e(DmS5>*f*^ ^^m^^M 

m^KAMir:^^^. W'^(D^^—^^l()^4l^Ti^U—^203a, 203b. 203 

[0203] ^myt^m^^207a, 207b, 207c-e}*l!^'fe. WfeCO^W^i^^3fe/5^^tX 

ti. ^^i/^^X2iot^-ci[£:^^#if$tv-c><>^y— >'2ii_hic:jg^$*x6o 

[0204] y^^V—^l^U^^tlfc^it. J4:fC«206a, 206b, 206c(DM»](ilJ;'9. 

So 

[0206] :^mm(Dmm5cou—-^T^4:^y°^4icmm^ti^'4^mi^^^—^mmi. ±mmm 
(DMmixnmvfcx^K^mm^i^m\^rcmm^(D-^(Dh(7)Kmmmt^^m 

9-^:f(Du--'^mmmmi-^^tx\^h^c:^^1:^h/^^(Dm±mm^±^<ir^^t 
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[0207] h^L^-Q. i^-if-rV;^:^W<^^*i:ti^Si!<^M^J;«9. ^GB%m<D^umm^ 

[0208] |1|9(*. W'&s^M(DmMt!i^^W<^mtlt(DmW^^mi^fch(D-^^h^o ^^-ci*. 

[0210] — GaN^^^ftrtii^W-fel^— if fi, ii^410nmjfi{^-Trrft m^l/— if 

[0211] iJ;l_h(DlS.'^J;«9. if(D^*'g^i!LT{*. 430nm— 455nmdW*bV\ 

$fe{c:0^b<^*44O-45Onm^SMm6o ^(^»^. i^^^S^■^!7— 
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[0213] ^(DXoi^:^mm<Dj^m5'x:^u. \y—^'T^y^y'u4(Dymti.xytmMi^mx-<D^ 
1/— if;tjBx. mmm^(Dstsmichmmf£h(DXh^o 
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^mmma-i. ±m^m^(D^^:i7mmmm^^m'r^mmm^it^xf^\^m p^x 
[2] mMmKmm<Di^mi^i-—^mw:i^i3\,^x. 

-hlE^^^l/— K><>-<^5^^/V^*. -^/V^^— K-efe6. 

[3] mMmiKmm(D^mw.u—^mm:K^^^x. 
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